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DETAILED ACTION 

PLEASE NOTE: A new examiner, Amar Mowa, has been assigned to this case. 
Applicant is advised to note the revised contact information in the Conclusion section of 
this office action. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5,15-20,21-26, and 31-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanimoto '630 in view of Liu '063. 

a. Regarding claims 1-5,15, and 35: 

i. Tanimoto discloses a non-volatile memory cell integrated on a 
semiconductor substrate and comprising: a floating gate transistor 
including a source region and a drain region (206,207, fig. 4a-5d), a gate 
region (fig. 4a-5d) projecting from the substrate and comprised between 
said source and drain regions, said gate region having a predetermined 
length and width and comprising a first floating gate region (105, fig. 4a- 
5d) and a control gate region (109, fig. 4a-5d), wherein said floating gate 
region is insulated laterally, along a direction orthogonal to a plane 
including the floating gate, source, and drain regions, by a dielectric layer 
(102,106, fig. 4a-5d). The floating gate regions are covered by a another 
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dielectric layer (107, fig. 4a-5d) before being insulated from each other 
through said dielectric layer. The dielectric layer is bounded between said 
floating gate regions (fig. 4a-5d). A memory cell matrix formed on a 
semiconductor substrate comprising a plurality the non-volatile memory 
cells organized in rows and columns (fig. 3, 4a-5d), each cell in a given 
row being coupled to a corresponding word line, the cell matrix being 
wherein adjacent memory cells being coupled to a same word line of said 
memory cell matrix are insulated from each other by the dielectric layer 
(fig. 3, 4a-5d). The dielectric layer completely fills a space between 
adjacent memory cells coupled to the same word line (fig. 4a-5d). 
Tanimoto, however, does not expressly disclose that the dielectric layer is 
a low-k silicon oxide layer doped with fluorine. 

ii. Liu discloses a non-volatile memory cell wherein floating gates are 
are separated laterally via a low-k silicon oxide doped with fluorine (48/42, 
fig. 8a-9b, lines 27-33, col. 6). 

iii. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to have used Liu's low-k silicon oxide layer doped 
with fluorine in Tanimoto's dielectric layer. 

iv. The motivation to do so would have been to reduce capacitive 
coupling between the respective floating gates (lines 27-33, col. 6 of Liu). 

b. Regarding claims 16-24, 31-34 and 36-38; 
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i. Tanimoto a memory-cell structure/ memory device formed on a 
semiconductor substrate (101 , fig. 4a-5d), the memory-cell structure 
comprising a plurality of non-volatile memory cells arranged in rows and 
columns and formed on the semiconductor substrate (fig. 3,4a-5d), each 
memory cell in a respective row being coupled to a corresponding word 
line (109, fig. 4a-5d) and each memory cell including a floating gate region 
(fig. 3,4a-5d), the memory-cell structure including an insulating region 
(102,106, fig. 4a-5d) formed between adjacent floating gate regions of the 
memory cells in a row that are coupled to the same word line. Another 
dielectric layer (107, fig. 4a-5d) formed on the floating gate regions. Each 
memory cell further comprises a control gate (109, fig. 4a-5d) region 
capacitively coupled to the floating gate region through another dielectric 
layer, and wherein the control gate regions of memory cells in respective 
rows are electrically interconnected (fig. 4a-5d). Each memory cell 
comprises a FLASH memory cell (fig. 4a-5d)in the FLASH memory 
device. Tanimoto, however, does not expressly disclose that the dielectric 
layer is a low-k silicon oxide layer doped with fluorine. 

ii. Liu discloses a non-volatile memory cell wherein floating gates are 
are separated laterally via a low-k silicon oxide doped with fluorine (48/42, 
fig. 8a-9b, lines 27-33, col. 6). 
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iii. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to have used Liu's low-k silicon oxide layer doped 
with fluorine in Tanimoto's dielectric layer. 

iv. The motivation to do so would have been to reduce capacitive 
coupling between the respective floating gates (lines 27-33, col. 6 of Liu). 

2. Claims 1 and 6 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanimoto '630 in view of Ahn '132. 

b. Tanimoto discloses a non-volatile memory cell integrated on a 
semiconductor substrate and comprising: a floating gate transistor including a 
source region and a drain region (206,207, fig. 4a-5d), a gate region (fig. 4a-5d) 
projecting from the substrate and comprised between said source and drain 
regions, said gate region having a predetermined length and width and 
comprising a first floating gate region (105, fig. 4a-5d) and a control gate region 
(109, fig. 4a-5d), wherein said floating gate region is insulated laterally, along a 
direction orthogonal to a plane including the floating gate, source, and drain 
regions, by a dielectric layer (102,106, fig. 4a-5d). Tanimoto, however, does not 
expressly disclose that the dielectric layer is a low-k carbon oxide alkyl layer. 

c. Ahn discloses a semiconductor device wherein the gate is insulated 
laterally from other gates via a low-k carbon oxide alkyl layer (140, fig. 
3,[0019[0020]). 


Application/Control Number: 1 0/749, 1 30 Page 6 

Art Unit: 2891 

d. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to have used Ahn's low-k carbon oxide alkyl layer in Tanimoto's 
dielectric layer. 

e. The motivation to do so would have been to reduce capacitive coupling 
between the respective floating gates (lines 27-33, col. 6 of Liu). 

3. Claims 25 and 26 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanimoto '630/Liu '063. 

a. Tanimoto/Liu discloses the device of claim 24 and that the memory device 
is a FLASH memory device with FLASH memory cells. Tanimoto/Liu, however, 
does not expressly disclose that the electronic system has a computer system. 

b. It was conventional in the industry at the time of the invention to make 
electronic systems with memory devices placed in computer systems. Therefore 
it would have been obvious for the electronic system to have had a computer 
system in order to make use of the memory cell. 


Response to Arguments 

2. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 
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Conclusion 


Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amar Mowa whose telephone number is 571-272-9009. 
The examiner can normally be reached on 7:30 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bradley Baumeister can be reached on 571-272-1722. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 
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Examiner 
Art Unit 2891 
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